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mmm 

) 

±IBxy^>^hy^-ttlc, SSiH^MWlP&^tSII (b) 
±IB£»JIMfc8 &±fl8Tifi* & x y ^ > Zl k &c J: y , XtBTifcJS 

±fBSM^^^P^S< ? ^^^^*JK$:^-t'2>X^ (d) k, 

±aafli^»ftffi«*tt©±jc, t>^i&fit§xg (e) k, 
ssis^tsii (f) k 

±IBX@ (e) CD^T% _LfEX3S (f) ©«5iC, ±IBfl:^»*»l«*«©±K: 

a 

[»#«3] »#«2(CSB«0«^•f ^ /^MX<DM^^^Cj3V^T, 

xiaxa (f ) ±K««ffl»»i)ts:m«b&xs©«T?, ±mummmm 
[it &m 4 ] m&ig. i ~ 3 © o *> v^tifr i o jcgBiK©*^^ A>f x 
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5 ] 1 - 3 (D O V^*l** 1 O iCSB«<©*^AM * tf)fg 

6 ] n i - 5 <d o % ^-rtifr i o ictB^^m^T-* a>t * ©as 

tcj: y±fBJS#£*-;i/£8£*-t&^hfC j; »J, ^tHS^^r S r i: ZftWit 
±fBX^ (f) T*tt, ±fB£M£LT, l**lc£XI«©j&v^Mfc^fifc** 

±mnim (f ) r-tt> ±i3^M ammmmtf i ooo A m 2 jw±<z>«i^ictt, 

±mxn (a) T*&, ±fBx-/^>^* h-yA-li: bT^ftjg|$:7£$; U 
±mnm (d) T*«, ±fB-fb^^=m^KilbT^-ft:l^$:^tSri:?:# 

stilts 4 * cD$m#& 0 
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i] »#^i~9©^v^*i;friotcai«©*^/'W*© 

[ff#£i 2] m#m.i~i i©?*>^1^ft^loJclB*©m^-rA>f:* 

XfHXS (f) ©#T% ^fc<£*»±8B1r>tfM0l©_L#«:*v^ ±IHir>-y- 
ffl 01 £ £ RQ <b % Kfr -T £ #> © * * >y ^ £ ^ f £ X 5g & $ h I c ^ t? d £ & 

[0 0 0 1] 

[^©M-r-s&a^H?] 

[0 0 0 2] 

fttt&fll /S©¥^flM£«#*&£*lTV>.5o ^^SMiiii 

[0 0 0 3] 

-eziT*, «*.«45IW2 0 0 1 - 2 1 0 8 7 7-%&mzffi7j;2tlT^Z>£DlZ, 

Bftm®. msu ^ ¥##a«##:gi5 £ ©isfic, m# & (c % vr *- « fe © ^ra & 

[0 0 0 4] 

03 1 (a) ~ (g) li, ±ia^«lcBla%Sti-Cv\«fl!*<0*^IR»«l6itffi 
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[0 0 0 5] 

£f\ 03 1 (a) C^tlgT', LOCOS (Local Oxidation of Silicon 

) ftm&ffizm^T. i^jn^iti oo KDmmmzmmwizmitLTtezL 

OCOSI1 0 0 2 ZBf&-fZ> a 3©LOCOSlt:^TCVDift)gi&i:*t) 
[0 0 0 6] 

#;{C, 03 1 (b) tC^-tX^T, LOCOSll 0 0 2Mi/ , J3>l«l 
o o l &ie>^'Jn>ifl:Ii o o 3%.tftfv */V =r>Bli o o 4 &JH«fcJgJfc , r 

[0 0 0 7] 

#ClC, 123 1 (c) IC^fXigT*, K7>fx>yf>mftoT, aKUS/Un 
>H1 0 0 4, i/'j3>gftRl 0 0 3WLOCOSI1 0 0 2 fcRjibT, 
J/'j3>ifil 0 0 1 JC»3t*«jfc-/l/l 0 0 5 Sr^-TS. 
[0 0 0 8] 

#C(C, S3 1 (d) fca^XST*, Ay77-K7vllffl^fe9i9hX9 

f^i-'^ot, locosh oo 2©e>t>3h-;i' 1 o o soimmzmttiL 

0 5R±©WJCJi, LOCOSJ^l 0 0 2 (3D«#SP^T?* Sffi 1 0 0 7jWgj*3 
[0 0 0 9] 

^CiC, 03 1 (e) iC5ti-X^T% ^'Ji"j3>I1 0 0 4 ©»^-M 
0 0 5 0>M®_hlC»^sKy £/U 3>fl|&iftiKLfcffc, £<Z>i*V*>Ky J/U3>ttft 
tfaKU 5/'j3>Rl 0 0 4 JMU, l»i/'Jn>iftIl 0 1 0 

rc/)MS(Cj: y, #*-;W«#*iTWilU££raT*&££M3IS 1 0 1 1 

[0 0 10] 

H3i (f ) izB-tumx*, MtkitiBtte&mfami o 1 2s««t« 

o »l 0l2lt ffl%.i*^>^e>ffiVW;(D¥mMW;ZmLX^2>(DX\ 03 1 

(f ) [c^tiMi o i 2 <Dmm&mziEmtemmmftzgti>T^z>t>vx'\* 
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[0011] 

zo&oiz. m&m®x*&2>mfrmi o 1 2 ts/u a>i£«i 001 ^©ratc 
^'MSpioi 1 feiawsi^Kij: y, mfcm3fr%i/V3y&my\<Dm<D&m*: 

[0012] 

£33T*, 03 1 (f ) lZB-t£?*£m®l 0 1 1 £flBtt«tt/&&#Stft£- 
, 0 0 7 l:^<tr bv> 0 Il 0 0 7 

S3 1 (f) {C^-r^itfCM^^T'fC, i/U3>lf[:Il 0 0 3^ 
V*/V*>mi 0 0 4#«W3*lTL3^fcV^^*##e>*ifc. ^©MSii, 

s/u 3>smi 0 0 sas/'ja^sf 1 0 0 1 n<Dmmmm<Dmizmm^^m 

f&jjK&&%<D£m&2tl&a f'j&t)^, JKU S/'J 3>It'fe5^Ml 0 1 2 
{C K-^3tlfc^#««>?:tgtt , rSfe«>©T--/I/ J f>, 03 1 (e) iC^-fX^C 
sKU J/U 3>JK1 0 0 4 ±<Z>m^tfV i/'J 3>I?:^fct5 

RSJC, J/U3>iftRl 0 0 3*5/U3>BMfcIJ|l 0 0 4£*£&&j£:fc#epflH 

[0013] < 
[0 0 14] 

^tl>lg (b) ±Ba«^«ffiWPfr6±BT«iftH'f>yt6il: 

(c) ±m&Mj&&MMnzm<it&m%tt&.&m*j&&.'*&j:m id) t 
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^t§lS (f ) i:Sr-^Ayl?VN§ 0 
[0 0 15] 

rcD^JciU, -x^fv^ (c) tcfev^T^JH&^-rsiSltctt, SX&M 

^« o r s © t? , w l y «rt- « © & ia» s i t ^ 

fit, *^>y:/ (d) ^c^3v^T'ffc^»^;ffi^«JK^cJ:o•cxy^>^x 
Nf^-K^iasntfre), *^y^ (f) {c£^T&^M©'i>&< ^-gp 

[0 0 16] 

xiaxs (e) (Z)^r% ±mxm (f ) ©i&tc, ±Kft^flsrft««*K©±»c 

So 

[0 0 17] 

s (f ) it, ±«#«ffl«MWK&mrtLfcxs©«-e, ±8a««M»6]ft]K, mm 

[0 0 18] 
[0 0 19] 
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±15X31 (c) Tli, lyf^^h'^l-Sx^f^m^nK^^ 

K J: y ±IB& tf £ * - ffi * if* 5 z: £ &c J; U , ««BM&jg/fc-*-*£fcK:j:y, 

□ 

[0 0 2 0] 

±IHX@ (f) Tftt, _hfB^M tit, ftaS£ttXi«©fcv\£M&7gJifc"rs 
[0 0 2 1 ] 

JttBXg (f ) T'li, ±gBS»©«Wfie«t* ? 1 OOO/im 2 JK±©#^tCtt, 
ft»tC#WrB*# 1 O^m 2 J^±©ttS2*J^±l O^JKTCD^atTjS-r^^JC 

[0 0 2 2] 

sax® (d) ±«^»ftffi«*«i:UTilfl:lRfe^-r*z:i:Jcj:y, 

[0 0 2 3] 

±IBX@ (e) T'li, ±I2-fe>ifMmt IT, 3»S[*^ll'fe>*©*5MI*ffi 

aj^j&s^fitftK&^-rsrt^T^s. ±m-t>-9-mm£ it, 

[0 0 2 4] 

±iBxa (f) o«t, 'p&< £*)±m j tyQ-mm<D±j3*m.\,\ ±m±y^ 

[0 0 2 5] 

mw<ofsm<omm 
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m i (Dmmmm) 

[0 0 2 6] 

Ell (a) , (b) li, *n-?tljRJC, Hi ©HJIS^ffllJC#S^fn^-4r<3!)» 

(a) , (b) JCj^-rxStftt, 2/U 3>ai«T»a>S^*fMI«l 0<©-9SJC, 
M»(DLOCOS (Local Oxidaon of Silicon) ^Ifc&ffi&JgHT, S/'j3>X 

ill l ftflMtTS. r©S»ffllMWli i S^tsiltt, ¥##»«i o 

o *mtej&i&K]s^T\** gmmmmmi KDm&izmo. 4~i*tm-e&y, 

ffiitt3 0/tmX30/im~l 00/tmXl LOC 

os^tc-^AT, cv Debugs h i/>^Kz««>atf h \/>*&mtetftW6*m 

[0 0 2 7] 

02 (a) , (b) tt, -£ft-f*iJB»C, SI±{Ci/'J 

mz7jk-tmwmRzf¥mmx$>& 0 02 (a) , (b) izmtjimxi*. *mfo 

1 0 M^mmmmm l l CD_t(C C V D IZ <fc »; , #<fr 2 0 0~4 0 0 nm 
3>g-fblRl 2 SrlftsBt-r*. rciKt 7 6 0iCiC#^LT 

[ 0 0" 2 8 ] 

03 (a) , (b) ti, -en-rnnaic, ^iMiP^^tsii^^t 

IIIa-IIIajlfcfcfctt&tfffiH&tf^ffiH'Tf&S. 0 3 ( a ) , (b) \Zm~t^M 
7 * f 'J V ^7 7 >f - C J: o t f tlfe b i?^ h 7 ^ ^ (H^-frl*) % 
JBv^ K^^f x-;^>yic «fc*J, J/'j3>iftI12WSiffli6ill 1 
Jil/Ti/'J n>3£«l OtcpjM-t-S^M^fflP^P 1 5 £„ MP 1 5 CD 
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[0 0 2 9] 

04 (a) , (b) , (c) \t. **i*n«JC, fiffijHSr^tilSSrSt 
IVa-IVajiJCfeWSlKWTBH, ¥®01Wi»fIiT^§ o 04 (a) , ( 
b) , (c) iC^tlgt'tt, Ay y T - V 7 vWl%:m^r=.V x. V hx-yf 
^^oT, SMlll 1 $:iliI$-eT, SSffliill lCjlitfeSl 
1 1 afC J;oTBitl5^11 6 x4^t«. d I^fl 6 x*iC 

[0 0 3 0] 

05 (a) , (b) ^ti-enmK. u£m*^-Dt=.Ajm<j:nzm-?va- 
vmizt3vzmmm&zf¥-wmx*&Zo as (a) , (b) izm'tJimxit, c 

VDJCJ:*;, S*±tCj?*3 5 0 nm©TEOS^fe3&«SxU3>ift^lS;2 0 ( 

2ic^oTv^s^M^M^P l 5 fc^ofcAyg^c r<z>ts©S«iaStt, *5r 

Msflt2 0 aj^iifltStiS,, 
[0 0 3 1 ] 

06 (a) , (b) tt, -etl^tlffiiC. jKO^-dfffl«*ft#S:^i-SX3gS: 
joWIa-VIal«KJ3tt£WffiB&tf¥ffilST?&S. 0 6(a), (b) &c^-rx 
^T'li, 3S«_tlC, f * 5 0 0 n m©)j< 'J >> 'J n fet, iKUS/Un 

[0 0 3 2] 

07 (a) , (b) It, *4x-?tl«lC, jfr^Wm^^t-^X^^^t-VIIa 
-VIIaj|»fC^^SWrffiBI&tJf¥®0*e»-5. 07(a), (b) JC^«ST?tt 
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, i/'jn>W2 ijkx$tfu*-#mm,VLfc2 1 ^mom^mi o o nm~ 1 

ft m(D B P S G (Boron Phosphorous Silicate Glass: "J >rf%D>^77.) fr£> 

tjt %> m^mmum *l u x mm t & m mmmm 2 4 & mm* z> . 

[0 0 3 3] 

H8 (a), (b) *ft«eft«|K:, «Djl-*)Si!llfeJ!J|jlt«lifew 
^Vnia-vmaij£{Cfctf£m®0,&tf¥®0T*&5„ 08 (a), (b) (C^1" 
X«T*tt, 7* h U V^57-f -MK7>fx>yf>^: J: U, M^il2 4 

fctfe, *-;i/£W C*^*-^) Tfil&T, JKn^-^M^K^2 1 ©flfSgJC 
^tl-FftSMBStlS 200^7^2 6 &^tS 0 £«DfC, »r^*fi^2 4<Z)± 
fC, A A l^JK&A^-ni/^LT, #^9^*2 6 SC 

ti £ Mists £M is tas&i: ss^cwtcifus'rs *j, t&icsiwr-s <t e> fc, 

[0 0 3 4] 

09 (a) , (b) it, Ztl^timiZ, A'-yi/^-^ 3 >l?:Mt§lS$: 
^-TIXa-IXaJIRlCfeW-SWflfHS^MHl?**. 09 (a) , (b) (C^-fX 

^a>!2 7 &i£at-S= ;^7^^-^a>I2 7H fil3ftf&&IK'£&& i: £ 

(i/'Jn>OT) <BfftiUfi£B:to4 0 0°CT*fe£ o 
[0 0 3 5] 

010 (a) , (b) -tn^tlWKl, ftJKF^Sr^i-SXjgSr^i-Xa- 
XaJIRlCfeWSWrBBI&^IBBf^feSo 010 (a) , (b) {C^fX^T'tt, 
7* b U V K9>fxy*->ycj: »J, ^«r>^-^3>^2 7, 
S«i2 4, 2/U 3>K'ffcJ«;2 0, ^U3>iftll2^^I$f(|16xft 

II 6A*M$tl^ 0 fcfc, iMIl 6 A©JS®±©JSfflS|ft'ffcJK2 0 atf>- 
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[0 0 3 6] 

±mmmj:mK^r > u> , (b) iz^rxm^it. ei 1 biz^x. 

BIO (a) , (b) IC^-TXST% ZOmZV&lkLT*} <fc^„ 
[0 0 3 7] 

[0 0 3 8] 

HP 1 5 £CVD^fcM{C<t:oTg<?<fc-5{CLT^3 0 fiE5fctf)#jgT*&, 

y, ^^©^w^jc^^sr^^fipcfiftai^csfe-eti^fts,, ^ 

[0 0 3 9] 

LOCO Sjfg&CfSAT\ STI (Shallow Trench Isolation) & ¥<D h b 
[0 0 4 0] 

fcfc, 3#n*-#M&m#2 1 iiLTli, 3KU 2/y 3>g»Tft<, Ti, T 
i O, Pt, VO x &££fflVN£3£#T*££ 0 rfte>©*m&, jft^H&S* 

[0 0 4 l ] 
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[0 0 4 2] 

( 1 ) £M<z>5*#«£&irs u < itmmmmz'hz < -ttm 
otfuiiits. eh 1 (a) ~ (d) it. *mmi&micM~rz>}tmM<Dm 

012 (a) ~ (c) 12, *||ffi^J»©^JIRt>^©|5l3tXS©3pJ^&|»^-r 
[0 0 4 3] 

®ii (a) izm-tzoiz, cvDiz£V£mmmmm<z>±.izi/vziymim 
5iagy^*^c*. 011 (a) it 12 (a), (b) tcavrxgicfctt* 

(ttftilg*) <z>^j>, fiRS^#tc«t#bT^i:s«3g^«S&ifT?feS. 3© 
4M^-#:/y^P. 5 2 8) iciSi:, «iL«S/U3^H«±jc2/Ua>3afl: 

mZmmhtcM&lZtel 0~ 10 (dyn/cm 2 ) T?&y, -JKWlC^SJC^:^ 
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[0 0 4 4] 

mz. 011 (b) ic^fJ^tc, K^-fx^^> yicj: J/'j3>Sfl;i 
ISlC&.g),, HI 1 (b) tt, 03 (a) , (b) IZB-t XffiZ&VZtfimZmL 
[0 0 4 5] 

#Ctc, 01 l (c) iCaVtJ^tc. ^^-fe^i?-©^SS:rRl±§itSfei?)lc. 

zmm-tzt. isv^yg4tmKmj3tfM$?zf-toi'V3>m<tmtf®ftmz 

tits. 01 l (d) ic^1-£e>ic, i/>Jn>MIWSift 

[0 0 4 6] 

■etucatu *mi&BMizis\,\Tte, mi 2 (a) c^tieic, hi i (c 
) Km+zL&nitmtev. mi i (b) tc^-r«j»^e», ^x-yhx>yf>^t: 

<fc*J, ft#«#UTV>6«ffi»&*rj*/*'*-S (04 (a) , (b) #J&) . r 
©ttffiTMi, etCj:oT^'J 3>^b^^^^$tlT^-5©T% 011 (c) , 

(d) iz^-t^^t^t/v aymtm<D&m^&T&®mmKmffl-tzz.t:tfx*g 

[0 0 4 7] 

•eit, 012 (b) Kj*-r*e>lC, TEO SBItC i:oT^£MC05S:#3P£* 
v^«, MM«»Kai;/ , «yS/'<-S/a>K&it«t'r* (0 5 (a) , (b) & 
00 6 (a) , (b) #M) . 31<Z>B£/&T*, i"J 3>gftl^TEO Si, «H 
il»»JR2fetJf^y^^-^s>JRlCJ:oTgaffc3*ife^J»tC*-5. TEOS 

mtmmmmmt(Dmizit, tfu*-*m&ffi<k-tfM$,ztiT^2>t>K 012 ( 

[0 0 4 8] 

012 (c) izmtkoiz. UQma>®<DV&3kiz£tJ&$&&m%:M}% 
t* (H10 (a), (b) „ fcfc, Mlffllfi»K©±JCtt, ffifc&tf/^y 
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i/K-i/nym-tfmf&Z&T^&tf. 012 (c) T*te, BBili©H^#*l&3*i 
[0 0 4 9] 

[0 0 5 0] 

fitf«0i (a) ~H1 0 (b) tcatf ££*J-e&£ 0 

[0 0 5 1] 

013 (a) , (b) «|2 0m6^J|RjCfeW*«»^MS: 

*XSS:^ , t*XIIIa-XIIIai|»tcfe^SWr®a^tJf¥iSH"e*S. 013 ( 
a) , (b) SC^flit'lt y* b U y^57^ -&tfK^-fx*y^>$ac <fc 

1 6 xfttf>ffl9MSl 1 a 5:«atS^-;i/3 0 iOXStCj:*;, 
1 1 b^#t5-*, 6x©fli 1 1 a <fc »J fc^flUMl 1 c & 

m-t&, mmmmtfjzn^mm&mi eB^sfts, «n 6B 

[0 0 5 2] 

¥t ( g<Z)|Hj_t£:£0oTVN£ o 
[0 0 5 3] 
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[0 0 5 4] 
[0 0 5 5] 

#ic &m&m<Dfcmmm& i o o o * m 2 «±©«^-{c{i, Attic«t*isflt 

[0 0 5 6] 
[0 0 5 7] 

HH (a), (b) «, -eti-rtiffltc, ^3©^J6^«8K:feW*aS*±JC2/ 
Un>MI§:MtSXg5:^tMM¥SHT^I. 0 014 (a) , ( 
b) iC^flltlt ^fm«4 0<O±JC, CVDiC<fcU, Jl*2 0 0~40 
Onm0i/'Ja>iM4 2?:*«t5 o roxgii, IMIS 7 6 0 °C 

[0 0 5 8] 

Hi 5 (a) , (b) it. -eti-^tiflKtc, i/v nymtmizmait&&-rz>j: 

jg&at^XVa-XVaiHRtcfeWSWTffiHjaOTllHTf.&S. 015 (a) , (b) IZ 
4 4 

[0 0 5 9] 

016 (a) , (b) H\ -ttl-^niKK:, ^^M&^-tSXS^^-tXVIa- 
XVIaftlCfcttSlKWM&tf^BH-e&S. 01 6 (a) , (b) lC^"tXST? 
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y?iz&i) y i/vnymfcA o (D-ffl*v&3kbT. &mMmmmn 4 5 Z tnzM 

0©^tfeSi4 0 aTObtV^o 
[0 0 6 0] 

016 (b) iCtt, |B(llI(Z)|t*rBl{C^/S*^^M4 6 x|^±^2V\tCo^i 
*«y, ^®<Z>gt:£l*JlCM^£M4 6 x|f?±#ofc#oTV%&^ (5t*tLTV*fc 

M4 6 xIb^^o&^oTVaT^ £ V> 0 ISi4 6 x #S WCo&^o T 

StS^t^tSU tfxy b^v*yy(»gift(D&?>-DgiZJ:-DX : b : mt>V 
fefc'U XmM&MiZ&^TlZ. 14 0 aii^-f#^LTfeU, rtf>B#,& 

[0 0 6 1] 

ESI 7 (a) , (b) it. ^tl^tlMStC, £2i|B|«:V*ofc^<Xj|i&amv 
IIa-XVIIaj|iCfcttStf®0&tf¥]SEI , T*&<&. 017(a), (b) IC^1"X 
^T*«> CVDfCklK £M±\zm&3 5 0 nm®TEOS^^j;5i/ya>| 
ttlg|5 0 £*t«LT. -fK£M4 6 x tf)^;#g|S £ U n >g-ffcjg| 4 2<D&mi& 
^llP4 5?:V^ofc^i<?. r<Z>££, ^^M4 6 x CDj£®_htC t)JD£fflSBft-ffcp 

5 0 atfJifltStlS., 

[0 0 6 2] 

HI 8 (a) , (b) tt, &jtS£M£7£f£-f SXigSr^XVI I Ia-XVI Ila^C 
fe^SWTiSH&tJf¥®0*e»S. HI 8 (a) , (b) jc^-txg-ett, !7#h 
'Jy^7-f K^>f jc y ^ > ^ficfc y , s/tja 5 0 ft^Sji 4 

6 xf|0!4 0 a &Jtal"f 5d>-;i/ 5 8 &^t5. ZKBXgtC «fc y , */'j3> 
S«4 0©^Mi4 0 xtlt^*H$i4 6««^fiRS4x*. 

14 6<D]&W±<D&®Wt4k&5 0 aCD^»t)H^*3H5. 
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[0 0 6 3] 
[0 0 6 4] 
[0 0 6 5] 

[0 0 6 6] 

mmiz. tfn*-#mm.iriibZMf&LTi3<z.£.tfT*%2> (@8 (b) <D-&m 
mmm) o fit, 5Kn^-^ffi®K^5:^b^^ >>»j3>iM5 0M 

#U ;* - # JSISMfr £Se> BPSG» ib ^SMfig^MI^ u n >^bJ»^ 

5 8 ^Mbtt) =kVN 0 
[0 0 6 7] 

#cic mi~m3 ^mmmmxmm l n * - # M«t# &@2g l t^m^m 

[0 0 6 8] 

mi 9 (a) , (b) it. m4<DmMBniz&&mftm j t>v(DmmmRT$m 
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[0 0 6 9] 

m(osiifinot sisui o(D±izm\ir^n^m.mm^' (>tfn*-# 

) 12 0t, S iltl 1 0(D±KJ&f&Ztl. mmm^l 2 C\<£>m«;tf-> • 
t7t5fcft©^^7f>^h5>^^3f 13 0t igMii^l 2 OtfMMZft 
T^&ffimZffimmWMlzUftirz>r=.tb<D*vv7fol 4 O £:£#;iTV^ 0 z 
<DBfrm-tyy-±tit<Z>*^2l*. Mmmnm-C*&Z> a S iX^l l 0(Z>_h&C&, 
oo'^^f U^(c^^-^>^^4x^^^ci 1 it m.ffitftl l li^tSJ/ 
U=i>gfl:Bli 1 2M'i/ , Ja>MKi l 3 (TEOSI) t lifti l l 

®±?:s^bpsgii i6 (mmmmm) y<-y^ym (tsv^y 
mtm) 1 1 7 e>*iTv^ 0 o^^^fu^^iBm^i 1 1, t/vaym 

itmi 13, BPS GH? 1 1 6&tf/\> £/^-£/3>Jgl 1 7 ©T^&tfi^fC 
tt, ^tl-rtlK^(C^$tlfe^MgPl 19, 14 3#t8;tt>b*U £M$1 1 9 
, 1 4 3 J/!)3 113, BPSGI1 1 6 U 3 >Sfbtt 1 1 

[0 0 7 0] 

giftili^Ilt Ti, TiO, tfv*/Vny, Ptfc£#&y, VA-f 

[0 0 7 1 ] 

/^M-J/a>Rl 1 7(0^^*9^1 4 0 <Z>f^P 1 4 2 <Z>T-# 

4 4 #SS!tf e>*lTV>T, Ef&-&fflS118, 1 4 4 |^±©l8!tCJgjfc3 flfeS 
1 5{C«fcU, ^y^ftHOtSiSfillO £<Dmz&&-*2>Q 
MB H3t, S i«««S|S<B2MSP 1 1 9 £#Mj±#B^ (S2!RI) 
£*ITVn£ 0 f $1*119, 14 3##mii:ICJ:'J, Ml 

i i^s ig*i i otmmmzft. m^mAMMiz^^um±^(omm^< 

[0 0 7 2] 
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m©S iMfc&xtf^S/Y/i/jfcftSiarfcfllfcfcJkoTv^s,, 4 0 

[0 0 7 3] 

X>f 1 3 Ott, V-^I«13 1, Kl"f>«* 

1 3 ZJkW- hmffil 3 3 Srfl|itTV>* Q fit, V-X*«13 1^*; 
:/#l 4 Otf)f»l 4 2©T*tc^StiTfe*;, V-X«l 3 1 ffiM&ftM 

[0 0 7 4] 

019 (a) JCttBfeaSSftTUfcHtf, S iSSl 1 OOTffitCtt, 4£ 

JBV^S^ 

[0 0 7 5] 

019 (b) iZTjk-T J:e>{C, »1 1 1 <D—»tt*«C*JEEV dd& IB 

Hi 3 5fcga&3*u »i i i (Dfl&^iix-f v*yW5yV*z 130© 

(O^-Mcii, BEifiRl 3 6 &^LTt> • *7«»J#iL«M#^A*Sti, *>f 
»;f>^h5>^f l 3 ocDV-^ti, fiSi8K:«fliS^:^aawe>tifcSBil»i 3 

testis vf-yy v<9W-&* i 3 o ossftttf** 

1 1 it^ffl*mt5 mmi 3 8<Dm&&mt-r 

[0 0 7 6] 
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[0 0 7 7] 

®2o (a) ~ (f) it. *nmj&m<Dn*?rt>( 7.\zm^t>nz>*v 

[0 0 7 8] 

t"f. 02 0 (a) {C^-rx@T\ i/V ny? *J\(D±IZG eM£ S 
JE&xfcT **S/t^5SttiS:S*ir ^ffl^i^ 15 0 £2p$&^-.g> 0 */ U 3 

>?i7\(Z)_tlCS i 1 _ x Ge x JS&G effc£ifcx#0 1 * T^it? Z> £ 3 tC 
x fc? $ 3f S/ -V itfcffe. Gel &M<OJ?*«»xtf * =*f>> $ -£ 

£„ -£tf>^> G e Jf <Z)±lC Si H G e x I&Gei^Jtx^ 1 ^ £ 0 £ 

fit, S i »©*®tC#^Kl-fe>-9-K:*^»&m3fc^ 

«> <z>£r v y x £ & z> y v * n, u y x Zfeffi-t z „ 

[0 0 7 9] 

fit, ^t^i-)iA 1 5 o<D7 uzjiuyxtfi&i&znfcmz-FJjizL 

fc^MT, 020 (a) iZm-t^OiZ. ^^ffl^i/M 5 0(Z)G e E&tf S 
i«£&*f[HJir-£®±JC, * U >^&&£:*JCJ: ^6 0 0 

nmOAlil 5 1 £j£/&-r£o 
[0 0 8 0] 

#cic, a2o (b) ic^-rx^-e, a ijgi 5 i ±\z\/vx h^*-y (0^ 

U Ml 4 4 £0tfc-t3„ 
[0 0 8 1] 

mz. 020 (c) icj^-rxm-e, S«H4 4^^ (a-Ky^^) £ 
IT, &£V^il/^* Nr?#->&^L£:££T* K7^fiyf>^ (RIE) £ 
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1 4 2 So Z10)£:S, *^^lfi/M5 0li, i/'j3>-?i/^ 

©««|S f Gel, S i M&t>*:7l/*;i/l/>X&H£^t-S»«$l 4 1 ffiffi 

[0 0 8 2] 
[0 0 8 3] 

#CJC, 02 0 (d) tC^fXg'T, ^ty^M^xAl 5 0©S«|S14 u 
±izm»f^mx% I C P - R I E Sffl^fe K7>f x>yf >^CJ: y, *r*rvr? 
ffitfx/M 5 0©3I«S|U 4 1 IC, ££«fi|Sl 4 1 Sr^«bT#^iK-fe>-9-©* 
VVZf<fr*ffimK&f&-t$>fctb<DVJV&&$!i 1 5 2 Sr^fS. fit, 019 
lCj^J:3fc*£&^*S##a£«l 0 0 ##3S« 1 0 0(Z)_hlCA 1 

*»&3Sfe*fl|««l 1 8 S^fS. 
[0 0 8 4] 

#ac. 020 (e) fc^fx^r% mstontei&MaUJ&MvxM 

*mTmfrMtyy-tfii&j£2nfc*fa i y x/n i o o<£>_tic ^^^h^ia i 

5 0 ?:itlT, 18, 14 4H±feie^S«*^i:tCJ:»J, 0 1 9 tC 

«fc e> 1 1 5&^j£*Sfc&©ffiifC<fcS&^Xg&fTfc3. 
[0 0 8 5] 

0 2 0 (f) fC^-rX3gT\ *i?y^)8'>x;M5O0«»ja*9ll5 

2T^^^^ > M^xA^##^-fe>-9-^i:Jc#js^i: 5 felc, ift^iA l o o 

o fc^y^tti 4 o^&s^ d - hmm*m*y-*ifimbti&. 

[0 0 8 6] 



2 003-3037458 



#2002-182510 



6u, 1 6 o n*KQ\zun^ &t~&om$imu- z v-^y^i 

6 2h, Ar?:i|ft5fcft0llfiI1 6 3, 1 6 4 £ »j £ tl"C 
o fbt, *#9i;M0 0S±]?C, ^^y^ffl^xA 1 5 0 £T#tCSB«t, 
fc^Jfi-e, jftftMl 6 3, 1 6 4^P)#itH 18, 14 4 (02 0 (d) 

*m) tc-en-enArjR^tr-ASr^w-r*. roMiciy, Sttfiti 1 8, 

-16 0ft<D-&&m* 1 0~ 4 P a l^;WC«#Lfc:fKffllT*, 3 0 °C 

IS) T*. 0. 5MPa~2OMPa0J±ij5:iitllll8, 1 4 4 IS »C PPflB 
■f-Sd^JCJ: y, 18, 14 4 SrSvwcS-^'TSo 

[0 0 8 7] 

Z(D£%. KM-? -5 talC, StftWU 18, 144$:»1 5 0 °C fCMl*- £ 3 £ 
[0 0 8 8] 

[0 0 8 9] 

g^tcfflv^&Mi: btit AlCDffi^^M &JSV**Zlfc#T? 
#{C, tM^In, Cu, Au, Ag, A 1 - C u if tt, S 

[0 0 9 0] 
[0 0 9 1 ] 
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[0 0 9 2] 

#IC, lO^Pa-lO^Paiilffll^lT'g^tSrillCj:^ [*}3P£ 
[0 0 9 3] 

[0 0 9 4] 
[0 0 9 5] 

[0 0 9 6] 

way v zm&iz*>, &mfrm^y-v-mm\z.*vvzfifr*m&~$-z>z\}i 

tfTf^s. #ic, 02 0 (d) i«$i4ii:fiJMSM5 2 

[0 0 9 7] 
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m»0 2o (e) K-B-rxmovt. *vv7fomvx.}\isoz&mft-m 

[0 0 9 8] 

x# 2 o 2 i: 3#ifc©-fe;bA i~e 5 ^f^mtcBHa$tife-fe;i/y i/-r & 

;i/©^^^^>^h^>^x^ 2 o 2<D>f- hmmiz. mxmM&mmz o 9 ( 

V-SCAN) ^e ) Mt) ? •g)^TOSEL-l~SEL-5{C^$nTV^^ 0 #-&;KZ)aK 

d^-^2o 1 (D-mtnm^^4 > 2 0 5 (c^^n, ^>r^^->^h^> 

2 0 2©y-Xtt, iiA^SfMRa~Re ^ltIt)fSr-^7 
>2 0 4 a~2 0 4 ei:gl$tltVN-g. 0 r-*5>f >2 04 a~2 0 

4 e tt, -etl-rtl^-f *;f>^h5>^*SWa~SWe ^MTffiiJT>^2 
0 BlCgMBStlTV^S. #*-f y?-y? V'yyVT.Z SWa~SWe ©4*- h« 
^(Ctt, ^^fnj^3cllli^2 0 8 (H-SCAN) A^g^f fl2 0 7 a~2 
0 7 e tfga&SJl-O**. 
[0 0 9 9] 

-M'fes. M^iRi^atias& (v-scan) ©ftuwjcj: y, attiss el-iamb 

KfStlSil, #iz;i/A 1~E 1 <Z>*-f 2 o 2*^>ic^y 

, tfn*-* 2 0 1 izmmmtfCRa^Re Sr«fe«£E*«-tti-€*i«l&a*l*. - 
tR:£l«i!j££ElSIft (H-SCAN) iCfcU, X^f^>^f7>^^^SWa 
~S We *W^IBi&^tlT. #-fe;i/A 1~E1 ©7 s -* Dal~Del^m^JT>^ 
2 0 63^P>ffi*StiS. #ClC, IK^fajtSlSK (V-SCAN) ©ffifffflTJC J: U , 
a#?j«SEL-2*«KS*StlSi:, «*^acHI» (H-SCAN) © f&HUr tC ,fc *J , 
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yf-ytfh^yt?** SWa~SWe #JK?WBI&SftT, #t;i/A2~E 2 
©7 i -^Da2~De2^m^T>y2 0 _6A^m*3tlS. W«tC, ^^[61^*© 
S& (V-SCAN) , m-%fa1&&m& (H-SCAN) © JC J: o T , #"fe;V 
A 3 ~E 3 tf)^-* Da3~ De3, £f\Z)l/A 4~E4 (Drr— # Da4-~De4, #iz;t/ 
A5~E 5©T-*-^Da5~De5^m^T>^2 0 6 #e>JE#Cffi:&«**l5. 
[0 10 0] 

[0101] 

o 

[0 10 2] 
[0103] 

[0 10 4] 

[0 10 5] 
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[0 10 6] 

S*©BE*ICJ:**«a©«^©MttS:#j«-r*i:, 1 0 " 2 P a - 1 0 " 4 P a 
««##*l,V%#, 1 0" 4 Pa^Ttl 0" 7 P aJC3t-r*JCffi#B9ATJC«*t* 

[0 10 7] 

(n 7 (Dmmmm) 

#Clc, PbTiO s $:Mv^.-m«§5!/*^-fe>^©MfcBI^^>^7(Z)^^M 

[0 10 8] 

EI 2 7-02 9 iZm-f «te>lC, **«MfcffifflSRse«:, i/'J n>I|2 0 1©± 

icigtt&ftfcLOCO s&fre>fc$ft 2 lot, ft2i 0(D±{cc vdi: «fc 

^3tlfeTEOSl2 lit, TEOSI21 1 <0_t&C C V D IC «fc VMl&Zftfc 

Z/V nymtm2 i2t, i/'j3>lfl:l2 1 2©±tcc VD(ci: yjgjjfcSJixfc 

TEOSI2 13^ TEOSI2 1 3 (Z)±{CX7N° v Z U > ^iC J: »J JgJ&S tlfc 
T i/P t fr&fcST8P»ffi2 1 5 t, T3P*fi2 1 5©_t(Cs ol-gelS 
tCJ: y^StlfcP b T i 0 3 frbteZmmftmZ l 8 t, fl*^JKJK2 1 8© 

_hic^A o ^ # u >sac j; yj^jftsnfep t ^?)^s±Mi2 i9t, i/'jn> 

S*2 0 l±(7)±m&3ttZmo B PSG^?,!5:SlWi2 2 0 t. Mffim 
i!2 2 0 5:lItT-^©«StTMS2 1 3 tC$ftE3 ti* A 1 £ & 

^lSi2 2 2 a};, JUMBAL 2 0 &Jt»bT-:£©jMllT?±»««2 1 
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9 Kmmzti&A i^&frg>&&«2Kn§2 2 2 bii, mmmmm2 2 0 &ge> 

mti/V 3>A>6fts;^S"<-J/a >£I2 2 3 SrAIAT^S. |gl@B^2 2 
2 a &t>*|j| 2 @B$g 2 2 2 b©#M©ffltt« i/'j3>S«2 0 1 ftlCJgfiftStl 
feUl, H 2 ^M^>fi£fcM 2 3 0 a , 2 3 0 b IC&i&StlT V*£„ 
[0 10 9] 

fit, ^»ttiti»Rsett, I«I2 2 0 h7N°-y^^-i/a>l2 2 3 
^^b**ffi!lSSPR*ltCJ:oTH*tlTV^S 0 ±82811, 2 ^Mttf&ffcJi 2 3 
0 a, 2 3 0 btt^SaSRwl^T^&aoTfflllSaSRwlCD^iTfJEtJfTV^S. 
o*y, ^«MftffiffRsetC^LT#7iK«i£fficA2 3 0 a, 2 3 0 b^lT 

[0 110] 

E!*t£;ftTV^V^, ®2 6 iZB~t «i|5Rwl©±lgiCli, ® 1 9 

lfc*M«tfc ffi 3P R se^ft *«^as ^ e, jft Wr 3 *l T «JEE # JC#|# 3 #l -6 . 
[0 111] 

COSIC2I2 1 6 ZMf&L. LOCO sm<Z>m$T*$>2>&2 1 0 [CfcotJ 
if £*i£T3P*®2 1 5, itM2 1 8&tf±gpmi§2 l 9 & ;£ S ^*i»tfe 

[0112] 
[0 1 13] 

T3PM2 1 5, f!*Ml2 1 8 Jktf±MnM 2 1 9 2)Mb&£^A°S/# 2 

5 1 <DTBnmizmmzmim2ftT^2> l , fit, y-h^;-FNu/rit 
±gp«@2 1 9 izmmzti&T'fv-i/aym&mffitiimm b^y&x* 2 5 2 

>*V-KN 1 £tf-bT±SP«1i2 1 9lcg^£*i£U-fey bfflMI 
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Sh7>i?X^ 2 5 3 V-^^«IMflh7>^^ 2 5 2 CDV-XlC^ 

»H5>^^ 2 5 6 ttfmmztix^&o 

[0114] 

*mfi^J»Ttt, i^i^ttffei: tfdi^tfes P b T i o 3 |g mm 

«i2 1 8) \z%.vz>ftM-frt> j - kn i (c^c^m^^^m-r^^hic J; y, 
mft * & m -r & * e> #tj& $ n t v * 3 „ 

[0 115] 

tiW^ltH PbTiO s ©fl, ZnO, PZTWJ, VNT*l£ffl 
[0 116] 

Sir 8fo*1z 
[0 117] 

bS, InSb, H g C d T e &£&m^t~M?-&£Kjzffl£tlZ> B jffn;* 
(Ctt, aKUS/U3>, Ti, T iON, V O x & gtot&ffi&fc Sftjffi L %» 

mm%ifrm-£yVlZlZ. PZT, BST, ZnO, P b T i O3 te£<Dttn<Z>M 

t5^D^;i/ - T;i/^;i/^S*f (Chromel-Alumel Thermocouple) Sr^-f^;^ 
[0 118] 
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[0 1 1 9 ] 
[0 12 0] 

d ^ T* > tJB {C J: § ^M*<Z>fc ffi © fa _fc3fr JH jc o V a T M&BJ! f * . 
[0121] 

[0 12 2] 
[0123] 

jfciR (S. Sedky, P. Fiorini, M. Caymax, C. Baeart, and R. Mertens, "Cha 
racter ization of Bolometers Based on Polycrystal 1 ine Silicon Germanium A 
Hoys," IEEE E1ECTR0N DEVICE LETTERS, VOL. 19, NO. 10, October 1998.) IZ 
<fc£il, *^i»<Z)^ffl«S(responsivity)Rvti, TIH^I (1) 

R v = d V/dQ 

= (a 77/G (Rbb+Rsr) 2 ) X VXRsrXRbb (1) 

v cv] : #u*-$mm<Dni± 
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/? : $^#<£>$«tif^ (emissivity) 

Rbb [ Q ] : D * - # BP<D®m# 

Rsr [q] : #u*-ztzmmm-tz>Mffim l ffi<z>m,ffim 
v cv] : #n ffimmz%iM-?z>m)± 

^ (l) ^e>fc>fr£<fce>tc, v te^kny # 9 $ y xazJxifcffl't&o 

[0 1 2 4] 

Gtt, TIH^; (2) 

G = Gleg +Gper (2) 

Gleg [W/K] : SMgP©ftglJ^(D^3>^^^>^ 

Gper [w/K] : QmmnWmftoWkn y # ? * yy, 

[0 12 5] 

±mj% (2) fC;}3tt£Gleg ft, TIH^; (3) 

Gleg = g X S leg /L leg X N leg (3) 

g [W/mK] : S i 0 2 tf^>C (ffi 1 . 4) 

Sleg Cm 2 ] : ft(Z)M« 
N leg : 
Lleg [m] : 
- ^S«?ff ^ it £ MM - 

^1 : Sleg =2. 5X1 0" 11 [m 2 ] 
^#2 : Lleg = 2X1 O -6 [m] =2 [/am] 
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CDTIC ±SB5£ (3) ZM<£. (4) 

Gleg =N leg X 1 . 7 5 X 1 0 -5 (4) 

[0 12 6] 

it. Gper (£OT'&£tf>T\ 7. 0 0X10" 5 h45. 

[0 12 7] 

'&%:<D&ffiX'te, Gper ft, £M5©^S#©^#^iT&& 
M&#&T*fl?#rT'£&v^\ */$x.U-i/my*m^Xtinx%2> a '<£&&ffilZ 

i^^I5If:^fflMB^ ! 4 0 0 Um] T*&£«-£\ 

[0 12 8] 
Gper =5. 6X10" 4 [W/K] 

'&5&&ffi(DM^y#? XyXGiZ, 8. 40X10~ 4 £&3 o 
[0129] 

XG£, lflfj|I£<6< (XOimM-ett, 1/1 2SSJC) iitSiil^T't 

So 

[0 13 0] 
[3§fEtf>$MH] 

[01] 

(a) , (b) te, ^ti-^tiJijRlc, Jgi©§«0JSUc^3#a*-#<£$^:[: 
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[02] 

(a) , (b) its ^tl^tlUlC, miR±V:i/Vn>&ftm*J&j8,-t&j:n& 
[0 3] 

(a) , (b) \ts ■etl-rniRK:, ffiM^fflBlP&^f SXjg&^IHa 
-IIIajHHc;j3ttSWl!B;&tf¥®0^*So 
[04] 

(a) , (b) , (c) tt, **l-eftireic. «3SWS:^rt*r*XfiS:^ , riVa 
-iva|»jcfiW*jB«lriirH f ¥®0&tfg|$#Stf0T®0T*&£ o 

[0 5] 

(a) , (b) its -etl^tljlilC, 4R£M&^ofc^<Xe&jgVrVa-Vall& 

fc w s mm mist wmmz* & z . 

[06] 

(a) , (b) its tfu*-*mmffifoZM&*zj:mzxk-?na-viamiz& 

[0 7] 

(a) , (b) its ^n^timiz. mmmmm&mi&'t&x.m*:&'tm*-n 

[0 8] 

(a) , (b) its ^ti^enmisZs tfv*-*mmm*B&t*zn:n*B'tvi 

[0 9] 

(a) , (b) its -tix-eWElc, a &XM*tt-* 

ixa-iumiz&vtzmmmjk&^-mmv&Zo 

[010] 

(a) , (b) its -en-eniRtc, ^SM&^-rsxs&^-txa-xajmc 

fctt * iff® 0&?>*¥® 0"?? & -6 c 
[011] 

(a) - (d) », mi(Dmmmmiznt^itmm<Dm^mz^^m^m^ 
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[mi 2] 

(a) ~ (c) it. mi<Dmffi^m<Dmftm^yv(Dm3kj:n<Dm&*wtm? 

[Ell 3] 

(a) , (b) it. Ztl^ftMiZ. H2(Z)^^lCfe^'5«^M$:^'r 
£ X3§ £ *t i"X 1 1 1 a - X 1 1 1 m iZ £ W £ »T® 0& t>*¥® EI T*& -5 . 
[014] 

(a) , (b) zn^nmiz. m3<DmMMmiz&tt2>mfit±izi/v^> 
imi 5] 

(a) , (b) it. zn^nmiz. s/yn^sfcKjcwn&jgjfc-rsxsfca* 

[01 6] 

(a) , (b) li, -etl^tlJlHtC, ^MSr^^SXaSr^-rxvia-XVIaJK 
[017] 

(a) , (b) it. Zft^ftMiZ. {R£$H&V*ofcA4B<X;|IS:a* , rxVIIa-X 

mmizi8tt2>mffimx.&¥-mmT*&Zo 

[01 8] 

(a) , (b) it. M1&QmZMf&?£j:n*i&-fMlUa-MUimiZjSVf2> 
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